Microabrasion technique permanently aids the removal of white-brown discoloration of enamel leaving a compact layer of prismless enamel which has normal light reflection and luster. Finally, the micro-abraded enamel gives a glass-like appearance like normal teeth. [1] This study was given a consideration keeping microabrasion as an alternate procedure to other cosmetic treatments such as porcelain veneers, which can cause irreversible changes to the teeth whereas Abstract Context: The design of the class V cavity presents a clinical challenge in the field of adhesive dentistry as the margin placement is partially in enamel and partly in dentin, and the trouble associated with this design is the microleakage at the dentinal margin. When these restorations undergo microabrasion due to cosmetic reasons, this trouble aggravates to the significant levels. Aims: The aim of this study was the measurement of microleakage of class V glass ionomer restorations over two different periods of enamel microabrasion. Settings and Design: This in vitro experimental study was conducted on 120 class V cavities which had been prepared on the buccal and lingual surfaces of 60 sound human premolars. One-half of the cavities were restored with the resin-modified glass ionomer cement (GIC) (60 cavities) and another half with the compomer (60 cavities). Finishing and polishing were performed. Subjects and Methods: Then, the teeth were classified into six groups (n = 20). Microabrasion treatment was performed with Opaluster (Ultradent Product Inc., South Jordan, UT, USA) for 0 (control no treatment), 60 and 120 s. Then, teeth were thermocycled between 5°C and 55°C, immersed in rhodamine B solution (24 h), and sectioned longitudinally in buccolingual direction. Dye penetration was examined with stereomicroscope (×10). Microleakage scores were statistically analyzed. The mean occlusal margin scores and gingival margin scores were compared between all the groups using the Kruskal-Wallis test, Mann-Whitney U-test, Wilcoxon signed-rank test, and post hoc comparison. There was a significant difference between Group 1a, Group 2a, Group 1b, Group 2b, Group 1c, and Group 2c. Statistical Analysis Used: Statistical analysis used in this study was Kruskal-Wallis test, Mann-Whitney U-test, Wilcoxon signed-rank test, and post hoc comparison. Results: The least microleakage scores were observed in occlusal margins of control groups (without microabrasion). Moreover, in both restorations, the microleakage scores in occlusal margins were higher than gingival margins, and compoglass had less microleakage in occlusal and occlusal plus axial walls of class V cavities compared with resin-modified GIC. Whereas, the light-cured glass ionomer had less microleakage in the gingival and gingival plus axial walls of class V cavities when compared with compoglass. Conclusions: The least microleakage scores were observed in occlusal margins of control groups (without microabrasion). Moreover, in both restorations, the microleakage scores in occlusal margins were higher than gingival margins.
Introduction
the physical structure of enamel will be minimally affected after microabrasion with the permanent results, with no long-term maintenance. [2] Dentistry has always aimed to achieve a restorative material with least toxicity to pulp and with the satisfactory seal at microscopic level. With the increasing demands of esthetics among the patients, the restorative management followed by microabrasion can be an option; [2] keeping this in mind, the problem of microleakage which is associated with the enamel loss is considered as an important parameter to be studied.
Enamel microabrasion can eliminate enamel irregularities and discoloration defects or demineralization, especially in dental fluorosis, improving the appearance of teeth. [2] Chan et al. showed that in exposed dentin surfaces after 20 times, 5-s applications of the microabrasive agent approximately removed 50 μm of dentin, and he had also evaluated the effect of microabrasion technique on dental materials and dental surfaces and showed that microabrasion increases surface roughness of glass ionomer cements to the extent that may contraindicate its usage. [3] Although acid in the microabrasive agent cannot penetrate into pulp chamber, the penetration of acid into bared dentin may result in opening of dentinal tubules and hypersensitivity. [4] Restoration of erosion, caries, or abfraction of cervical lesions is performed with several types of restorative materials. Resin-modified glass ionomers (RMGIs) and compomers were designed for this purpose. These materials theoretically release fluoride, and they are more suitable for patients with high caries incidence. [5] The purpose of this study was to compare the marginal microleakage of a compomer with a RMGI after microabrasion, in class V cavity preparations. These materials were considered over composites for this study due to their cariostatic actions and simpler surface-conditioning techniques.
Subjects and Methods
In this in vitro study, sixty sound adult human maxillary premolars extracted for orthodontic reasons were collected and checked for dental caries, attrition, abrasion, fluorosis, and other defects of enamel, which, if noticed, were discarded. All the healthy looking teeth without any defect in the enamel were included in the study. The teeth were cleaned of soft tissues and debris and stored in 0.9% normal saline at room temperature for a mean time till use. The samples were randomly divided into two groups of 30 each (Group 1 and Group 2). In both buccal and lingual surfaces of all teeth, class V cavities were prepared with a No. 329 (pear-shaped) fissure (SS white) bur under water spray. The gingival margin of the cavity extended into cementum 1 mm below the cementoenamel junction.
The bur was changed after every five cavity preparations. The cavity dimensions were 3 mm occlusogingivally and 4 mm mesiodistally and 1.5 mm in depth. No bevel was placed. The cavity preparation was measured using a periodontal probe.
All of the cavities in Group 1 were filled with Fuji II LC (GC Corp.) and in Group 2 with a compomer (Compoglass F, Vivadent)
In Group 1, the cavity conditioner was applied for 20 seconds. After washing and drying the cavity walls, Fuji II LC was mixed as recommended by the manufacturer, the cavities were filled with Fuji II LC, and then, the restorations were light-cured for 40 seconds.
In Group 2, the cavities were cleaned using a water spray, and then, enamel was blotted dry. The bonding agent recommended for compoglass (Tetric N-Bond) was applied with a brush for 20 seconds. It was then blown with an oil-free air spray and light-cured for 20 seconds. The second coat of bonding agent was applied and immediately light-cured.
Next, the samples were filled with Compoglass F and light-cured for 40 seconds.
After the restoration was done, the finishing of the restoration with Soflex Discs (3M ESPE) for all the samples was carried out and was kept in water at room temperature for 24 hours. Microabrasion treatment was performed in experimental groups in 60 and 120 s periods. The microabrasion compound (Opaluster, Ultradent) was applied on the surfaces of teeth and restorations with a rubber cup for different periods.
Depending on restoration type and microabrasion time, all the specimens in Group 1 were subdivided into Group 1a, 1b, and 1c and in Group 2 into Group 2a, 2b, and 2c (n = 20) [ Table 1 ].
In the groups with microabrasion time higher than 30 seconds, after each 30 seconds microabrasive agent application, the samples were thoroughly rinsed with air-water spray for 10 seconds to simulate the clinical condition.
All the samples were then thermocycled, water was used as the medium for thermocycling, and the samples were cycled through baths of 5°C ± 1°C and 55°C ± 1°C with a dwell time of 5 seconds. All the teeth were held in a plastic net completely immersed in the water bath during the procedure.
The samples were made to go through hundred cycles followed by drying the samples with blotting paper and sealed with nail varnish which was 1 mm short of the margins of each restoration. Then, all the specimens were immersed in the rhodamine B dye for a period of 24 hours at room temperature, after which they were removed and washed thoroughly. Then, the teeth were embedded in acrylic resin and sectioned longitudinally from the facial to lingual surface using a standardized diamond saw, under saline irrigation. Specimens were then used to assess microleakage using the dye method. The extent of dye penetration was observed under stereomicroscope (Nikon, Japan) with a magnification of ×10.
Both sides of specimen section were examined at the occlusal and gingival margins making a total of two occlusal and two gingival microleakage scores for each section using the following scoring system: [6] • 
Results
The mean occlusal margin scores [ Table 3 ]. There was a significant difference between Group 1a, Group 2a, Group 1b, Group 2b, Group 1c, and Group 2c.
The mean gingival margin scores [ Table 5 ]. There was a significant difference between Group 1a, Group 2a, Group 1b, Group 2b, Group 1c, and Group 2c.
When comparing the occlusal and gingival scores for experimental groups [ Table 6 ] using Wilcoxon signed-rank test, dye penetration was significantly higher at occlusal margin than gingival margin for Group 1c. The dye penetration was significantly higher at gingival margin than occlusal margin for Groups 2a, 2b, and 2c.
Discussion
The most common cause of the failure of most of the restorative materials seems to be the microleakage because of which it is always been a topic of interest among the practitioners and researchers to look for a material with best adaptation to the cavity walls reducing percolation of the oral fluids. [7] Enamel microabrasion is a chemical and micromechanical method that ensures removing a microscopic layer of the enamel surface while eliminating superficial discoloration. [1] In this technique, the chemical and the mechanical actions of the acid and abrasive, respectively, will simultaneously cause erosion and abrasion of the enamel surface. [8] Erosive and abrasive potential of the agent during microabrasion technique depends on various parameters, such as the pH, the concentration and the kind of acid, abrasive medium, time of instrumentation, and the mode of application (i.e., brushes, cups, and bur and discs can be used as a slurry carriers). [9] Dye penetration tests are well accepted, economical, readily available, and nontoxic, so they are most preferred methods. [10] In this study, all the parameters were kept constant except the duration of microabrasion. The lowest microleakage score on enamel margins was observed in control groups (without microabrasion), and a significant difference was observed between the two experimental materials.
Usually, diffusion-based adhesion can be developed between the glass ionomers and both enamel and dentin and this is unique to these materials and is a dynamic phenomenon. The polymeric nature of glass ionomer ensures a multiplicity of bonds between substrate and cement; under clinical condition, the scission of single bond does not lead to failure because this bond can reform. [11] Dye penetration (microleakage) in the gingival margins of compoglass restorations in this study was significantly more than in glass ionomer restorations. This confirms the results of the previous study, indicating a significantly greater degree of microleakage in gingival walls of compomers. [12] This might have occurred because of the higher resin content of compoglass compared to the glass ionomer. As a result, polymerization shrinkage was accompanied by higher microleakage in the gingival margin. Another factor is a hydrolysis phenomenon that appears after thermocycling. [13] In enamel margins with increasing the microabrasion time in both restorations, the microleakage increased. This increase can be attributed to simultaneous effects of erosion and abrasive wear. In enamel surface after contact with an aggressive acid such as HCl, demineralization occurs. Scherer et al. in scanning electron microscopy analyses observed that a slight etch or roughening of the enamel surface causes the rod peripheries to appear prominent at the 5-s application with the enamel microabrasion compound. [14] It is known that the resultant stress of polymerization shrinkage of resin can generate tensions between the restorative material and tooth substrate, which, consequently, can lead to generation of gaps between the adhesive interfaces. [15] Ajamia et al. compared microleakage between glass ionomer and compoglass, and they reported that in glass ionomer restorations, microleakage in occlusal margins was higher than gingival margins. [16] Bonding by glass ionomers is achieved by two ways, that is, by mechanical retention and by chemical chelation; the former plays a more important role. This confirms the reason why there is less microleakage in the gingival margins in which there is no enamel. The potential of glass ionomers for chemical bonding is only an advantage in situations where it is difficult or impossible to produce micromechanical retention. [17, 18] Furthermore, the dimensional stability of the glass ionomer is the result of 0.00 0.00-0.50 0.00 0.000.50 0.000 1.000 Group 1b 0.00 0.00-1.25 0.00 0.00-1.25 −1.732 0.083 Group 1c 0.50 0.00-2.00 0.50 0.00-2.00 −3.000 0.003* Group 2a 0.00 0.00-1.00 0.00 0.00-1.00 −2.646 0.008* Group 2b 0.00 0.00-1.00 0.00 0.00-1.00 −3.162 0.002* Group 2c
1.00 0.00-2.00 1.00 0.00-2.00 −2.449 0.014* c Wilcoxon signed-rank test, *Significant difference. IQR=Interquartile range the presence of the dentinal tubule fluid in natural dentin during the polymerization process. [19] Dye penetration (microleakage) in axial walls from the gingival pathway was greater in compoglass restorations than that of glass ionomer restorations, this can be explained as compomers when compared to glass ionomers have lower bonding strength to dentin; thus, they need a stronger dentin-bonding material for this purpose. This affects the amount of microleakage of compoglass. [20] As the cervical region has lesser enamel available for bonding which results in lesser bonding surface area and consequently lesser bond strength, together with this, the polymerization shrinkage and the volume change due to the stress of thermocycling process also explains the gingival microleakage for compomer restorations in this study. [21] The human premolar in labial surface has a natural curvature (height of contour). Hence, it is possible that the enamel loss can be higher than the dentin. In other words, the microabrasive material in enamel margins is inadvertently more compressed. [3] A restorative material which seals equally well to both enamel as well as dentin is yet to be developed in dentistry. [22] The results of this study cannot be related to other studies because of lack of available data from researches using the similar methodologies.
Conclusions
The least microleakage scores were observed in occlusal margins of control groups (without microabrasion). Moreover, in both restorations, the microleakage scores in occlusal margins were higher than gingival margins, and compoglass had less microleakage in occlusal and occlusal plus axial walls of class V cavities compared with light-cured glass ionomer. Whereas, the light-cured glass ionomer had relatively lesser microleakage in the gingival as well as gingival plus axial walls when compared with compoglass.
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